To investigate the dependence of surface soil moisture and evaporation on topography , a 19-site network of observations was carried out in a small watershed near Tiksi, Eastern Siberia, during July 1999. A topographic index of relative elevation , the dif ference between the elevations of the observation sites and the stream (DZ) , was the dominant factor affecting the spatial dis tribution of surface soil moisture and evaporation. Both surface soil volumetric water content and evaporation decreased as DZ increased, the former exponentially and the latter logarithmically . A significant difference was evident between adjacent re gions to the east and west of the stream, even though DZ was the same.
It also affects the spatial distribution within the watershed of fluxes such as momentum, heat and moisture. Many articles discuss the effect of topography on various aspects of hydrological processes (e.g. Ander and Kneale, 1980; Beven and Wood, 1983; Boudreau and Rouse, 1995; Guo and Schuepp, 1994) .
It has long been recognized that an improved approach to the spatial distribution of hydrological elements, like soil moisture and evaporation, would greatly aid modeling studies, particularly for dis tributed and physically based models using the contributing area concept. O'Loughlin (1986) pro posed a predictive model of soil moisture distribution using a wetness index derived from a model requiring only a digital elevation model (DEM) and a value of transmissivity as inputs. Peschke et al (1990) discussed the spatial variability of hydro logical processes in a small mountainous basin. Crave and Gascuel-odoux (1997) conditions. Within a fairly small watershed, the variability of atmospheric features would not be expected to be very significant; for such water sheds the surface soil moisture becomes a domi nant factor affecting the spatial distribution of evaporation. In a cold region like the tundra area of Siberia, the dependence of evaporation on to pography should be more apparent, because vege tation is predominantly sparse and low. Zhang et al. (1996) reported that differences in evaporation were observed at different positions along the pro- The micro-lysimeter that we used to measure evaporation was a simplified version of the stan dard lysimeter, first developed by Boast and Robertson (1982) . The device has attracted the in terest of many other researchers (Shawcroft and Gardner, 1983; Martin et al., 1994; Lascano and Van Bavel, 1986; Allen, 1990; Daamen, 1993) , and has been used on the Tibetan Plateau (Zhang et al., 1994) and in the Tianshan alpine region of China (Zhang and Zhang, 1999) . As demonstrated by many re searchers, with suitable design and careful opera tion, the micro-lysimeter method can provide reli able estimates of daily evaporation (Allen, 1990; Matthias et al, 1986; Daamen et al., 1993; Shawcroft and Gardner, 1983) . A cylindrical drum, 20 cm in diameter and 15 cm deep, was used here, set level with the surrounding soil surface and enclosing a mass at the summit of the hill. The leaf area index has been reported to vary from 3.42 to 3.59 using r =0 .1 m (side length of square, log m) and 0.87 to 1.21 at r = 0.01 m resolution (Sato et al., 1999 Table 2 Characteristics of soil in observation area (after Watanabe et al., 2000) Fig The mean moisture and evaporation were meas ured to be 78% and 2.9 mmday-1 respectively.
Also, the lower albedo from the wet soil and well developed grass must have resulted in greater ra diation absorption, especially in the afternoon, thus explaining why the maximum soil temperature was observed there. 3. Simulating the spatial distributing pattern of soil moisture and evaporation From the data shown in Fig. 5 , a spatial distribution function of surface soil moisture within the study region can be derived, as shown in Fig. 6 (a). After other trial analyses, an exponential function, defined as Wrat=AexpBDZ, was found to fit spatial variation of W/Wcs as a function of DZ for both the eastern and western sides of the river. Numerical values for A and B on the east and west banks of the T-river were obtained by regression analysis, and showed significant differ ences between the two sides.
There was a clear difference between the val ues of Wrat for the same value of DZ between the two sides of the river. Soil moisture seems more sensitive to topography at the lower part of the slope. On the western side of the river, the soil moisture decreases with DZ by 31% per 10 m when DZ is smaller than 30 m, but the rate is just 5.8% per 10 m when DZ is larger than 30 m. On the eastern side of the river, the rate is 19% per 10 m when DZ is smaller than 20 m, and just 3.8% per 10 m when DZ is larger than 20 m. As shown in Fig. 6 (b) , the spatial distribution function of the ratio of Erat to DZ can be repre sented by a logarithmic function in the form Erat = A0 In DZ +B0 . Evaporation decreases as DZ in creases, as before. The coefficients A0 and B0 have different values for the two sides of the river. The difference in Erat between the two sides of the river for the same DZ value decreases as DZ in creases. When DZ equals 20 m, the mean daily evaporation differs by 1.8 mmday-1 between the two sides of the river. When DZ equals 30 m, the difference becomes 1.2 mmday-1. We present no data for the hilltop on the eastern side of the river, where bedrock was exposed. Fig. 7 The relationship of daily evaporation (E) vs water content (Wc) E varies logarithmically with Wc; this differs from some previous results (Shawcroft and Gardner, 1983; Zhang and Zhang, 1999; Zhang et al., 1996) where E was found to increase exponentially with Wc . We anticipate that the results shown in Fig. 7 will provide a valid technique to improve measure ment of evaporation using micro-lysimeters. Shawcroft and Gardner (1983) found that results from a micro-lysimeter were less reliable when rain was falling. An improved way to use a micro 
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